Questioning the use of ‘degradation’ in climate mitigation: A case study of a forest carbon CDM project in Uganda  by Hajdu, Flora et al.
Q
s
F
D
a
A
R
R
1
A
A
K
D
N
D
C
C
R
1
p
s
e
(
t
s
o
i
D
o
t
t
c
a
w
d
u
h
0
0Land Use Policy 59 (2016) 412–422
Contents lists available at ScienceDirect
Land  Use  Policy
jo ur nal ho me  pag e: www.elsev ier .com/ locate / landusepol
uestioning  the  use  of  ‘degradation’  in  climate  mitigation:  A  case
tudy  of  a  forest  carbon  CDM  project  in  Uganda
lora  Hajdu  (Researcher) ∗, Oskar  Penje  (Research  Assistant),  Klara  Fischer  (Researcher)
epartment of Urban and Rural Development, P.O. Box 7012, SE-750 07 Uppsala, Sweden
 r  t  i  c  l e  i  n  f  o
rticle history:
eceived 21 June 2016
eceived in revised form
4 September 2016
ccepted 19 September 2016
vailable online 28 September 2016
a  b  s  t  r  a  c  t
An  urgent  need  to stop  degradation  is  frequently  cited  as  support  for climate  mitigation  efforts  involving
forests.  However,  lessons  learnt  from  social  science  research  on degradation  narratives  are  not  taken
into  consideration.  This  creates  a risk  of problematic  degradation  narratives  being  used to  legitimise
forest  carbon  projects.  This study  examined  a  Clean  Development  Mechanism  (CDM)  forest  plantation
in  Uganda,  where  incomplete  and  partly  contradictory  evidence  on land  use  change  was interpreted  in  a
way that  overemphasised  degradation.  This  interpretation  was  in  line  with  the interests  of  the  forestry
company  proposing  the  CDM  activity  and  with  national  interests  in Uganda,  and was  stimulated  by CDMeywords:
egradation
arrative
eforestation
limate change
DM
emote sensing
guidelines  and  regulations.  Our  investigation  revealed  a more  complex  picture  of land  cover  change  in
the area  that  did  not  support  the  narrative  of an  area  undergoing  continuous  degradation.  We  therefore
recommend  that close  scrutiny  of the  degradation  narrative  presented  be  included  in every  type  of  forest
carbon  project.
© 2016  The  Authors.  Published  by Elsevier  Ltd.  This  is an  open  access  article  under  the  CC  BY-NC-ND
license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).. Introduction
Climate mitigation efforts are increasingly involving forests. In
articular, forests in developing countries are seen as key for both
equestering carbon and halting increased emissions from defor-
station that threaten to undo achievements in emission reductions
Pistorius, 2012; Holmgren, 2015). Various climate-forestry ini-
iatives are therefore proliferating in global climate governance
chemes (Leach and Scoones, 2015), as is evident in the focus
n forests in the Voluntary Carbon Market (VCM) and in var-
ous REDD+ (Reducing Emissions from Deforestation and forest
egradation) initiatives (Holmgren, 2015). Within Clean Devel-
pment Mechanism (CDM),1 which is currently the most widely
ested scheme for global cooperation to mitigate climate change,
here are few forest-related projects at present (most projects con-
ern transfer of clean technology). However, lessons learnt from
fforestation/reforestation CDM projects could prove important
hen other forest-carbon projects expand, as planned in the future.
∗ Corresponding author.
E-mail address: ﬂora.hajdu@slu.se (F. Hajdu).
1 CDM projects allow rich countries to invest in carbon emissions reductions in
eveloping countries and count these reductions towards their own  reduction quota
nder the Kyoto protocol.
ttp://dx.doi.org/10.1016/j.landusepol.2016.09.016
264-8377/© 2016 The Authors. Published by Elsevier Ltd. This is an open access article 
/).Degradation is a term frequently occurring in global climate mit-
igation talks, but seldom deﬁned. An important social science body
of literature criticises loosely deﬁned ‘degradation narratives’ and
their problematic consequences in various parts of the world (e.g.
Fairhead and Leach, 1996, 1998, 2003; Fairhead and Scoones, 2005;
Keeley and Scoones, 2003; Kull, 2004; Lambin et al., 2001; Leach
and Scoones, 2015; Rohde et al., 2006; Stringer, 2009; Reenberg,
2013). However, this literature is not cited in UNFCCC reports on
climate mitigation or in the various documents dealing speciﬁ-
cally with CDM. Instead, it is frequently assumed that reducing
degradation automatically leads to beneﬁts for all involved. For
example, tree-planting projects with the primary aim of mitigating
climate change frequently claim that they also beneﬁt conserva-
tion and the rural livelihoods of local communities (Cavanagh and
Benjaminsen, 2014). However, various problems with this concep-
tualisation of only positive beneﬁts and no sacriﬁces have been
highlighted (Leach and Scoones, 2015; Lyons and Westoby, 2014;
Nel, 2015).In this paper, we  consider the risk of problematic degradation
narratives2 being constructed and used to legitimise CDM refor-
estation/afforestation projects and possibly other forest carbon
2 Narratives are inherently subjective and thus cannot be labelled ‘true or false’. It
is  perhaps more helpful to discuss whether a narrative is based on unsubstantiated
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.
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rojects. This could occur as a result of loosely deﬁned degrada-
ion narratives, combined with the fact that describing an area as
degraded’ is usually in line with the interests of several actors in the
DM process. Furthermore, current CDM regulations do not sufﬁ-
iently ensure that claims of degradation are empirically grounded.
After a brief introduction to the literature on degradation narra-
ives in Section 2, we describe our case study – Kachung plantation
n Uganda – in Section 3. We  go on to discuss methods used for
ocument analysis, interviews and the GIS control study in Section
. The following ﬁndings in Section 5 are divided into ﬁve parts. We
egin by showing how ‘degradation’ in the area has been used as
 key motivation for the project (5.1), and how this seems to have
nﬂuenced the empirical investigations into degradation conducted
y the company proposing the plantation (5.2). We  then discuss
ow these results were never questioned in external reviews of
he project or by the buyer of the carbon credits (5.3). We go on to
eport on our own GIS control study, based on similar land cover
ata as used by the company, does not support the company’s
onclusions (5.4). Finally, we discuss our information about local
ontexts from documents and interviews through which a much
ore complex picture of land cover change in the area emerged
5.5). Based on these ﬁndings, we question the use of the degra-
ation argument in afforestation/reforestation CDM projects and
dentify some key problems in the CDM process that permit it to be
egatively inﬂuenced by degradation narratives in the discussion
Section 6). We  recommend that the lessons learnt from the degra-
ation narratives literature be taken into consideration in every
ype of forest carbon project and also make a few more concrete
olicy recommendations (Section 7).
. Brief introduction to the literature on degradation
arratives
A signiﬁcant number of studies on ‘degradation narratives’ in
frica have shown that in various cases and locations, accepted
nowledge about degradation and deforestation is not based on
ontext-speciﬁc empirical evidence (e.g. Fairhead and Leach, 1996,
998; Kull, 2004; Hajdu, 2009; Stringer, 2009; Rohde et al., 2006;
eenberg, 2013).3 Instead, old ideas about ecosystem stability,
nsubstantiated claims about the inferiority of African natural
esource use and a strong movement for nature conservation are
ften combined into a so-called ‘degradation narrative’ that serves
he interests of those promoting various conservation measures.
ubsequent scrutiny of these narratives by researchers studying
uman-nature interactions in African environments often reveals
hat the claimed deterioration of the local environment is not actu-
lly occurring, is signiﬁcantly overestimated or wrongly attributed
o local causes (Fairhead and Leach, 2003; Fairhead and Scoones,
005).
The literature criticising ‘degradation narratives’ shows that, in
 tradition dating back to colonial times, local people’s practices
f cultivation and use of ﬁre have been seen as the key cause of
egradation, while industrial-scale use of the land is not seen in the
ame way (Kull, 2004; Maddox, 2002). There are now indications
hat unsubstantiated degradation narratives are again inﬂuencing
frican land use investments. Recent private large-scale invest-
ents in forest plantations have been increasingly portrayed as not
nly contributing to halting degradation and sequestering carbon,
ut also beneﬁting local communities, who are portrayed as suffer-
pinions or some more concrete evidence, as we  suggest in (Hajdu and Fischer,
016).
3 In this paper we  only give a very brief summary of the major ﬁndings of the
egradation narrative literature. We  discuss this literature and its links to the current
limate mitigation discourse more at length elsewhere (Hajdu and Fischer, 2016).cy 59 (2016) 412–422 413
ing from degradation that they themselves are causing (Leach and
Scoones, 2015).
However, investigations into local effects of projects have
shown that consequences for local people can be ‘ambivalent’
(Locher and Müller-Böker, 2014) or downright negative (Cavanagh
and Benjaminsen, 2014; Lyons and Westoby, 2014; Nel, 2015).
Empirical investigations showing that local practices have vary-
ing effects on the local environment, depending on context, have
also led researchers to question the assumptions about the con-
nections between degradation and local land use (Fairhead and
Scoones, 2005; Lambin et al., 2001). The belief that local practices
are the main cause of degradation has led to the development of
rules to regulate such practices, frequently resulting in negative
effects on local livelihoods (Barrett et al., 2013; Rohde et al., 2006).
It has also been shown that the choice of methods used in scientiﬁc
investigations into e.g. land degradation, and interpretation of the
data obtained, may  have been inﬂuenced by unreliable degrada-
tion narratives (Fairhead and Scoones, 2005; Keeley and Scoones,
2003). As discussed by e.g. Frewer and Chan (2014), GIS method-
ology used to detect forest cover change is often described as a
neutral tool for investigation, but in fact the choice of e.g. places and
time frames to measure and interpretation of the data can be highly
affected by preconceived ideas about human-nature interactions.
Despite this, GIS investigations are often seen as more ‘neutral’ and
evidence-based than e.g. interviews.
It has been suggested that the risk of degradation narratives
inﬂuencing science and policy is particularly great if the narrative
serves the interest of inﬂuential actors (Fairhead and Leach, 2003;
Keeley and Scoones, 2003). It is therefore important to question
degradation claims, e.g. in climate mitigation projects (Leach and
Scoones, 2015), not least because actors that have much to gain
from a certain area being portrayed as degraded may  also have
much inﬂuence over work to verify degradation status in that area.
We do not claim that these actors necessarily have bad intentions,
but rather that they may  be unaware of the problems associated
with degradation narratives and may  believe they are acting in the
best interests of local communities.
In the UN system surrounding CDM afforestation/reforestation
(CDM A/R), the issue of ‘restoring’ degraded land remains impor-
tant, but a curious conﬂation of plantation forest with natural
forest means that this ‘reforestation’ often refers to plantations
of exotic species (Sasaki and Putz, 2009). In the case reported in
this paper, the CDM regulations required the Norwegian forestry
company involved to demonstrate that the “lands to be afforested
or reforested are degraded and the lands are still degrading or
remain in a low carbon steady state” (UNFCCC, AR-AM0004/Version
04, page 1) in order to be eligible as a CDM project. However,
these investigations into degradation were mainly conducted by
the forestry company, which thus stood to gain from demonstrating
degradation. We  argue that this set-up risks allowing opinions and
strong interests to inﬂuence investigations into degradation and
the ensuing narrative, despite the seemingly rigorous regulations
surrounding its veriﬁcation.
3. The case context
The way in which degradation is discussed in CDM was  exam-
ined through a case study of a project in Uganda that was
mainly designed and implemented by the Norwegian forestry
company Green Resources Ltd. (GR). Within the “Kachung Forest
Project: Afforestation on Degraded Lands”, the company planted
trees (mainly pine and eucalyptus) in the Kachung Central Forest
Reserve, which according to the Project Design Document (PDD)
version 8 (2012) submitted in the UNFCCC system by GR consisted
to a large degree of a “degraded savannah environment” (PDD,
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012:9). The Ugandan government approved the project, in line
ith CDM requirements, and leased the land to GR through its
ational Forest Authority (NFA), but otherwise was  not actively
nvolved as a partner. In 2011, the Swedish Energy Agency (SEA)
ommitted to buying the carbon emissions reductions generated
y the plantation through the CDM system. GR started planting in
achung in 2006 and completed the planting phase in 2012.
This case was selected because it was one of the few operational
arbon forestry projects in Africa at the time of the present study
nd because the terms degradation and deforestation were used as
ey motivations for the project in the document produced by GR for
DM certiﬁcation (i.e. PDD, 2012) and by SEA when promoting the
roject to the Swedish public (e.g. SEA 2012:38–42). GR obviously
ad much to gain from the area being deﬁned as degraded, since this
nabled it to secure CDM funding. At the same time, the company
as mainly responsible for investigating the degradation status of
he area. We  wanted to study whether this situation inﬂuenced
ow degradation was investigated.
Before the ﬁrst plantation initiatives in the 1930s, the Kachung
rea was described as a vast savannah, used mainly for communal
razing (Chaudhry and Silim, 1980). The area was gazetted as a
entral Forest Reserve (CFR) earmarked for plantation in 1952. Its
anagement is entrusted to the Ugandan NFA. However, according
o our interviews with NFA and GR staff, the reserve was never fully
lanted in the past. During the 1960s–1970s, people living close to
any forest reserves were encouraged by government to take CFR
and into use for farming. This included Kachung, where the Forest
epartment encouraged villagers to take land inside the reserve
n 1966/67. The soil in the reserve proved to have good fertility,
hich attracted more smallholders in the early 1970s (Chaudhry
nd Silim, 1980).
The forestry context in Uganda is complex and contested. In
any cases, the establishment of reserves and plantations has
een associated with widespread violence, with people being
orcibly removed with little or no prior warning (Cavanagh and
enjaminsen, 2014; Lyons and Westoby, 2014). Furthermore, as
uryahabwe and Banana (2008) show, the Ugandan government’s
apacity to implement, monitor and evaluate its forest policies has
een consistently inadequate. As a solution to the lack of capacity
f the NFA to manage the CFRs, Uganda changed its National Tree
lanting Act in 2003 and opened up for private foreign investments
n plantation forestry (Namanya, 2008; Lyons and Westoby, 2014).
his made it possible for GR to lease land from the Ugandan state
or Kachung plantation.
Our interviews with SEA and information given in the due dili-
ence report ordered by SEA revealed that when GR received its
icence to plant in Kachung, there were still many people farm-
ng and some people living inside the reserve. There are reports
hat before GR initiated their plantation, the NFA forcedly removed
eople from agricultural land inside the reserve, which led to
esentment amongst the people affected. After this initial turbu-
ence at establishment of the plantation, GR sought to avoid conﬂict
nd hired a local community ofﬁcer to maintain continuous dia-
ogue with local smallholders about phasing out agriculture in
he reserve areas that were due to be planted and about possible
ompensation measures. Our interviews indicated that most small-
olders did not experience violent removals, but still resent having
ost farmland.
. Material and methodsRelevant documents were analysed and interviews were con-
ucted to identify the empirical evidence on which GR based its
rgument about the area being subjected to degradation. This was
ombined with new remote sensing-based investigations of thecy 59 (2016) 412–422
land cover conditions during the period in question. A ﬁeld visit
to the plantation in Uganda was also made, where staff working for
GR and local residents in the area were interviewed.
4.1. Interviews and document analysis
Information was  gathered from documents and interviews with
all the key actors involved in the Kachung project, i.e. SEA, GR (in
Uganda and London), the NFA in Kampala and the Ugandan Desig-
nated National Authority (DNA) for CDM at the Ministry of Water
and Environment, Climate Change Unit. The ways in which forest,
savannah, deforestation, degradation and the role of the local peo-
ple were discussed in documents and interviews were analysed
with the aid of NVivo software. The Project Design Document (PDD)
submitted by GR to the UNFCCC was key to the analysis, as it was the
document in which GR had to justify the project, including describ-
ing original land use and how the project would impact on the
current land use pattern. The content in the PDD was  cross-checked
in interviews with key GR staff locally in Uganda and with the indi-
vidual at GR who had worked with the CDM application process for
Kachung. We  also submitted questions about unclear statements
in the PDD by email to GR ofﬁcials.
During a ﬁeld visit to the Kachung plantation, we visited the
nursery and the plantation and interviewed the GR community
development ofﬁcer for Kachung, the acting plantation manager
and workers at the plantation nursery. We  also visited eight of the
17 villages deﬁned by GR as close enough to be affected by the plan-
tation and performed eight interviews on an individual or group
basis with smallholders living around the plantation. These inter-
views were not recorded, but detailed ﬁeld notes were taken. Local
interviews were held mainly for the purpose of data triangulation
and to get a local perspective, and we  did not seek to draw any major
conclusions from the limited information obtained. The effects of
the plantation on local livelihoods were not the main focus of this
study.
4.2. GIS-based control study
We  also performed a GIS-based control study, examining land
cover change in the project area. The analysis was based on two
separate sets of data products derived from the NASA/USGS Global
Land Survey (GLS) collection of Landsat imagery. All input datasets
are produced by the Global Land Cover Facility at the University
of Maryland. The images used were from the Vegetation Continuous
Fields Tree Cover layer (GLCF, 2011) and the Forest Cover Change layer
(GLCF, 2014). The various properties of these layers are discussed
further in Section 5.4, since this has implications for the ﬁndings.
5. Findings
The ﬁndings are organised into ﬁve sub-sections, as already
described in more detail at the end of the introduction in Section 1.
5.1. Problematic degradation narratives used as key justiﬁcation
for the project
GR relied heavily on claims of degradation to justify the planta-
tion. The quote below is an example of how the company described
degradation in the Kachung area and its connection to local human
land use in the PDD:. . .the reserve has been subjected to continued degradation,
especially over the last few decades where a signiﬁcant increase
in subsistence activities, such as shifting cultivation and grazing
activities, fuel-wood collection, and charcoal production have
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Detecting changes in vegetation between two dates through
two different images is even more complex. In addition to choos-
ing products with similar spatial resolution and technical qualities,F. Hajdu et al. / Land U
been witnessed, reducing a denser woodland savannah to a
landscape with scarce pockets of trees. (PDD, 2012:9)
The quote above is typical for the PDD, in which local activi-
ies that have led to degradation are listed in detail several times.
he terms ‘degradation’ and ‘degraded’ are used a total of 54 times
nd ‘deforestation’ and ‘deforested’ are used seven times in the
DD. On 51% of the occasions that degradation or deforestation is
entioned, it is in close connection with discussions about the neg-
tive effects of local people’s land use. Moreover, apart from use
y local people, the document never mentions any other human
mpact, such as commercial use or climate change. The connections
o needs and pressures from outside the local area (such as a large
rban market for charcoal) are only made brieﬂy in the PDD, and
o not inﬂuence the overall narrative of local people being solely
esponsible for local degradation.
The quote above, as well as statements made in our interviews
ith GR ofﬁcials, indicated that degradation was indirectly deﬁned
nly as a change towards less tree density in the landscape. This
ay of framing degradation only accounts for reduction in biomass
nd the land’s capability to sequester carbon, while ignoring e.g.
he biodiversity loss that otherwise features centrally in many def-
nitions of forest degradation (Sasaki and Putz, 2009). The view also
esonates with a still widespread perspective (although contested
n current ecology; Holling, 1973; Waide, 1988) that a mature forest
s the ﬁnal end-state of succession that all ecosystems, irrespective
f geographical context, will reach if left ‘undisturbed’. This ten-
ency to view forest as the most natural of landscapes is reﬂected
n the PDD, which states that:
The Landsat image from 1989 together with the current land-
use map  shown in A.4.2 illustrates that the few remaining
pockets of natural forest from 1989 were deforested within this
interval. (PDD, 2012:27)
While GR acknowledges that imagery from before 1989 was not
nalysed, the wording ‘remaining pockets of natural forest’ reveals
he underlying assumption that the area had been covered with
orest at some earlier stage and that this is a more ‘natural’ condition
n this environment than the savannah woodland that was present
n 1989. Apart from not being well anchored in scientiﬁc evidence
bout the earlier state of the environment around Kachung, such
erspectives become problematic when they are connected with
alue judgments about land use, which is common in degradation
arratives (see Section 2). This was exactly the case in the PDD,
hich suggested that local grazing activities were the reason the
rea was deforested:
The reserve has been of a savanna [sic] land-class even before
it was initially gazetted (FAO, 2009). At this time, the land was
used for grazing activities, suggesting an absence of forest due
to the prevalence of grass being used as fodder. (PDD, 2012:23)
The link made between the area being used for grazing and
herefore having no forest is in fact not supported by the document
ited as ‘(FAO, 2009)’ in the PDD quote above,4. This document actu-
lly describes the land as being a “vast savanna [sic] area” at least
ince the 1930s, with no claims about this savannah ever having
een forest. In another report referred to in the PDD (Kamanyire,
000), the region where Kachung forest reserve is situated is
roadly classed as a savannah environment where the grassland
s “ideal for grazing” (2000:10). However, that report was  mainly
sed by GR for its references to national statistics on deforesta-
4 This document is actually is not an FAO document from 2009, but a journal article
rom 1980 (Chaudhry and Silim, 1980) available at the FAO corporate document
epository.cy 59 (2016) 412–422 415
tion rates in Uganda. The way in which GR selectively interpreted
these reports led to unsubstantiated conclusions in the PDD about
how grazing causes degradation. The Ugandan NFA, which leased
the land in Kachung to GR, similarly framed degradation as caused
by local residents and reversible through plantation forestry. The
alignment of visions between the Norwegian company GR and the
NFA could have been inﬂuenced by the fact that Norway was instru-
mental in the creation of the NFA in 2003 (Nel, 2014). However,
this view of degradation is not unique to those actors, but indeed
ﬁts with a much wider ‘African degradation narrative’ (Hajdu and
Fischer, 2016).
5.2. Degradation narratives seemed to inﬂuence GR
investigations into degradation
For land to be eligible for a CDM A/R project, the participants
must provide transparent and complete information that the veg-
etation within the project boundary is below the forest threshold
(as deﬁned by the host country), both at the time of the project
start and at a cut-off date set at 31 December 1989.5 This require-
ment was met  by GR using a “supervised classiﬁcation of Landsat
imagery from 1989” (PDD, 2012:24), which indeed seemed to prove
that in 1989 the land was savannah used for communal grazing as
discussed above.
However, the Landsat image from 1989 was also used by GR
to demonstrate degradation in the reserve, in order to meet the
requirement that the project activity complied with the appli-
cability conditions that “lands to be afforested or reforested are
degraded and the lands are still degrading or remain in a low carbon
steady state” (cited in the PDD, 2012:27). In the PDD, GR claimed
that the land had been degraded by comparing the 1989 Landsat
image against a “current land-use map” (Figure A.4 .1.3.1 in the
PDD)6 without explaining further about how this map  had been
produced or by whom.  This ﬁgure is in fact a product of GR as well,
a Landsat image from 2006, veriﬁed on the ground in 2009. It might
show a fair representation of the ground conditions in 2006, but this
is difﬁcult to verify since polygons from other sources have been
added, overlaying the original classiﬁed raster image. Furthermore,
there is no description of how the classiﬁcation was carried out or
how the team ensured that their methods allowed fair comparisons
between the two periods.
Using satellite images to determine a process of gradual land
degradation, as GR chose to do in this case, requires consistent
classiﬁcation methodology. This is especially true when conducting
studies in areas of sparse vegetation (such as woodland savannah).
In order to validate the accuracy of automated image classiﬁcation,
ground truth samples need to be collated and compared against
the computed land cover classes. When performing a supervised
classiﬁcation, the user generally chooses representative samples
beforehand for each land cover class in the remotely sensed data.
This area is often referred to as the training site. Programming can
then translate the composition of the neighbouring pixels to an
algorithm, which is used to detect similar land cover types in the
entire image (Lillesand et al., 2015).5 This date was chosen as sufﬁciently far back to ensure that no one could have
predicted the future potential to earn money through the UNFCCC system for
afforestation/reforestation, and at the same time as sufﬁciently recent to ensure
the  existance of reliable remote sensing data.
6 The PDD actually states “the map  in Figure A.4.2.” (page 27), which is a legal
map  of the borders of areas eligible for CDM. We wrote to GR to ask them about
this reference and they answered that this was  a mistake and it should be Figure
A.4.1.3.1.
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easonal changes and atmospheric conditions (affecting light
eﬂection) also need to be taken into account in selection of the
mages. If no land stratiﬁcation sample has been extracted and used
s an input to image processing, the classiﬁcation has to be based
n clustering of pixels with similar values. This method would not
eet the deﬁnition of supervised classiﬁcation and would thus be
ess suitable when attempting to detect land cover changes, espe-
ially in savannah-type vegetation as in the case of Kachung.
GR claimed to have performed a supervised classiﬁcation, but
oes not provide a clear description of the process, simply claiming
hat the analysis showed land class change, which it took to mean
egradation:
The time series from 1995 to 2005, based on the NFA maps,
shows how that the land class changed from an area of wood-
land vegetation to bush (synonymous with shrubland) and
subsistence agricultural land. This land-class change clearly
demonstrates how the vegetation has been degraded over this
time period. (PDD, 2012:23)
The statements made in this quote and in that above from the
DD (2012:27) are very difﬁcult to double-check, since the time
eries and NFA maps mentioned are not presented in the PDD.
n most of the maps presented by GR there is also an absence of
ime/date indicators, which makes it difﬁcult for any validator to
ollow the argumentation in the text.7 Another problem is that
here is no real discussion on the quality and reliability of the data.
s pointed out by e.g. Frewer and Chan (2014), the technical limi-
ations of GIS are such that the analyst’s own desires can inﬂuence
utcomes in various ways, a risk that at least needs to be discussed.
In the absence of convincing empirical data, general statistics on
eforestation in Uganda were used by GR as proof of degradation
n Kachung, despite, as we have shown above, the low likelihood
hat the speciﬁc area around Kachung was forested in the past. The
uote below illustrates the logical leap made from deforestation
eported at national level to it being “not surprising” that degrada-
ion of savannah woodland had occurred at local level in Kachung.
ubsistence activities of local people were used in this context as
roof of deforestation:
As shown in the FAO’s Global Forest Resources Assessment 2005,
since 1990 Uganda’s forests and wooded lands have decreased
from approximately 6.3 million to 4.7 million hectares, which
presents one of the highest deforestation rates in the world
over the last decade. [. . .]  In light of this, it is not surprising
that deforestation, or more speciﬁcally degradation of savannah
woodland, has been present at [Kachung] over the last century,
principally due to the prevailing land-use of subsistence agri-
culture, fuel-wood collection, charcoal production and grazing
activities. (PDD, 2012:33)
It should be noted here that there were other assessments of
lobal forest cover change available apart from that by FAO (2005),
hich was the only one referred to by GR. For example, Sexton et al.
2013, Fig. 8 in that article) show a map  of global forest cover change
a. 1990–2000 based on Global Land Cover Facility classiﬁcation,
here Uganda seems to have more forest gain than loss between
hese years and the particular region around Kachung has very little
orest loss at all. Naturally, these data can also be questioned, but
hey show that there are no simple truths about land cover change.
ather, investigations into land cover change will always depend
n the many choices made when deciding on baselines, interpret-
7 When we asked to have more information about these maps and how they were
enerated GR answered that they had given more information to the validating
gencies than what was  written in the PDD, but that they currently could not get
old of this information.cy 59 (2016) 412–422
ing variations as temporary ﬂuctuations or permanent changes,
deﬁning changes as good or bad, and attributing them to different
causes. Such investigations are thus highly vulnerable to inﬂuence
from degradation narratives and other preconceived notions held
by actors in charge of such investigations. This vulnerability must be
acknowledged and handled, rather than ignored and downplayed.
5.3. Degradation claims not sufﬁciently veriﬁed in the CDM
process
Taken together, the issues discussed above could indicate that
degradation was  not sufﬁciently investigated by GR in the process
leading up to drafting the PDD, but rather inferred from precon-
ceived notions about local practices, with remote sensing imagery
and maps interpreted in this light. The CDM process in the UNFCCC
ought to have set up safeguards against potential gaps in knowledge
and/or interests in proﬁt skewing the analysis of local degradation.
Instead, it was  set up so that ‘ﬁnding’ degradation allowed GR to
go forward with the project. Awareness of that degradation narra-
tives can inﬂuence investigations, including GIS studies, seems to
be lacking within UNFCCC in general, as reﬂected e.g. in the Ref-
erence Manual for Afforestation and Reforestation Projects under
CDM implying that reforestation of degraded areas is of particular
beneﬁt to local people:
Successful implementation of well-designed afforestation and
reforestation projects can potentially generate a number of
co-beneﬁts that promote sustainable development in the host
Party. A larger part of these beneﬁts is likely to ﬂow directly to
the local communities, although regional and national beneﬁts
can also be signiﬁcant (UNFCCC, 2013: 13)
In fact, such beneﬁts are difﬁcult to ensure and many projects
have mainly had negative local effects (Cavanagh and Benjaminsen,
2014; Leach and Scoones, 2015; Lyons and Westoby, 2014; Locher
and Müller-Böker, 2014; Nel, 2015). At times the CDM guidelines
even encourage degradation narratives. For example, the guidelines
that GR followed when establishing Kachung as a CDM project state
that if “the baseline scenario is degrading land involving decline in
woody vegetation cover”, then the “GHG emissions from felling,
clearance, decay or burning of existing woody biomass during site
preparation are insigniﬁcant” (UNFCCC, EB 50, Annex 21, page1). In
essence, this means that it is proﬁtable for the forestry company to
show that the land is being deforested.
The UNFCCC system is otherwise full of cross-checks and ver-
iﬁcations, where independent consultancy ﬁrms are required to
validate and verify CDM projects. However, in these external
controls there is no demand for independent evaluations of degra-
dation claims. As a result, neither of the two  external consultancy
reports on Kachung contained any independent evaluation of the
degradation claims made by GR. The Swedish Energy Agency (SEA),
which purchased the CDM credits, also made its own ﬁeld visits and
commissioned a separate consultancy ﬁrm to perform a due dili-
gence assessment on the plantation but, as with the consultancy
ﬁrms validating and verifying the plantation, no independent eval-
uation of the degradation claims was  made. Instead, SEA reiterated
that the land in Kachung was being degraded by local people and
that the plantation would therefore be an improvement both for
the environment and for rural livelihoods in the area. Under the
heading “Forest plantation leads to sustainable life in Uganda”, SEA
stated in an information brochure8 to the Swedish public that “a
8 After a very critical documentary about land conﬂicts in the plantation broad-
casted on Swedish television in November 2015, the SEA removed this brochure
from their website and published a statement where they acknowledged that the
land  was  not unused before GR established the plantation. There has however not
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Fig. 1. Forest cover change in the Kachung Central Forest Reserve and CDM project area. The layer shows a merge of Forest Cover Change layers from two periods, 1990–2000
and  2000–2005 (GLCF). The colours represent the net change in forest coverage per pixel with a spatial resolution of 30 m.  Absence of colour represents non-forested areas
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ew healthy forest is emerging where there previously was only
nused bushland”. The area was described as “not having natu-
al forests anymore” and it was stated that “. . .before the project
tarted there had not been forest here for a long time. Bushland
ad completely taken over, but now forest is on its way back” (SEA,
012 :39, authors’ translation from Swedish). Our interviews with
EA ofﬁcials showed that it never really occurred to them to ques-
ion the interpretation of the area as degraded, and indeed there
re no policies or regulations that would encourage them to do so.
.4. Degradation claims seem unfounded according to our control
tudy
In order to further investigate the degradation claims made by
R in the PDD, in a control study we compared remote sensing data
vailable for Kachung between 1990 and 2005. The data we  were
ble to ﬁnd were on forest cover change from 1990 to 2000 and
000 to 2005. Between 2000 and 2005 (before GR started planting),
here are also classiﬁed images available on tree cover.
The Forest Cover Change (FCC) layer is a post-classiﬁcation
hange detection product showing changes in forest cover at a res-
lution of 30 m,  for which classiﬁed data from GLS epochs91990,
000 and 2005 have been used to generate pixels of forest loss; for-
een any acknowledgement from SEA, or any other actors involved in Kachung,
bout the lack of empirical basis for the description of degradation.
9 The term epoch refers to the nominal year that is represented by the image.est gain and persistent forest. The nominal year is a global target year.
This means that if no cloud-free image from the growing season can
be obtained from the target year at a speciﬁc scene, an image from
a previous or subsequent year will be used instead. In the case of
the Kachung scene, the nominal year of 1990 is in fact represented
by an image from 1986.
The Tree Cover (TC) layer contains estimates of the percent-
age of horizontal ground in each 30-m pixel covered by woody
vegetation greater than 5 m in height. The data represent two nom-
inal GLS epochs, 2000 and 2005. The layer is useful in monitoring
site-speciﬁc changes, especially in areas of sparse vegetation. Com-
paring these two  epochs indicated trends in woodland coverage at
the time of the project start in 2006 (see Sexton et al. (2013) for
complete methodology).
The deﬁnition of forest used by GLCF in the FCC and TC layers
is: locations larger than 1 hectare in area with more than 30% tree
cover higher than 5 m.  This is the same deﬁnition as used by the
NFA and also by GR in the Kachung case. Tree height is generally
determined using Lidar techniques. In the control study, basic raster
dataset overlaying and raster calculation were undertaken using
the Esri software product ArcMap, which was also used for the ﬁnal
cartographic representation of the computed data.
Since the spectral signatures used (by GLCF) in both the FCC and
TC datasets are generated to perform automated classiﬁcations on
a global scale, there is a level of uncertainty when using them to
establish conditions on local level. This is especially true for sparsely
forested areas. Nevertheless, these are the most elaborate and com-
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Fig. 2. Tree cover change in the Kachung Central Forest Reserve and CDM project area. The green colour represents percentage of tree canopy coverage for each 30-m pixel
(GLCF).  The blue polygon shows the area deﬁned as woodland/forest remnant in the PDD (in the 1989 stratiﬁcation map  the area is classiﬁed as broadleaf plantation, p. 23).
The  brown polygons are areas deﬁned as pockets of native forest in the 1989 stratiﬁcation map. (For interpretation of the references to colour in this ﬁgure legend, the reader
is  referred to the web version of this article.)
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Fig. 3. Histogram of the pixels from the CDM project area in the two  tree cover
change maps in Fig. 2. The number of pixels representing a certain percentage tree
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rehensive of the classiﬁed forest cover datasets available to date,
nd were therefore considered to be suitable sources of information
bout historical land cover conditions in the area.
Fig. 1 shows forest cover change in Kachung between 1990 and
005. As can be seen, the reserve as a whole experienced both loss
nd gain of forest in this period. These changes mainly took place
lose to the straight road that dissects the reserve north-to-south, in
he area that is not within the CDM project area. Very few changes
n forest cover can be detected within the boundaries of the CDM
roject area. The image in Fig. 1 cannot be the basis for any major
onclusions about the area due to the problems we  describe above,
ut nevertheless does not support a view of an area that has been
igniﬁcantly deforested.
The tree cover images from 2000 and 2005 (Fig. 2) also do not
upport the claim that there had been signiﬁcant deforestation. On
he contrary, they indicate that between 2000 and 2005 there was
 notable increase in tree cover. It can be difﬁcult to judge this by
ust looking at the images, and therefore in Fig. 3 we provide a his-
ogram of the pixels from within the CDM project area in Fig. 2. The
istogram shows that areas with 11–16% tree coverage dominated
n 2000, while areas with a coverage of more than 18% were nearly
wice as frequent ﬁve years later. A shift towards denser tree cover
eems clear from the histogram.
Furthermore, the Landsat image from 1989 presented in the PDD
y GR (image A.7.1, page 23) shows what is referred to as ‘pockets of
ative forest’ (claimed to have been deforested, as discussed above)
nd a section of ‘broadleaf plantation’. Neither of these is visible in
ny of the images from the control study. For increased clarity, in
ig. 2 we added two polygons showing the areas that were classed
s ‘native forest’ and ‘broadleaf plantation’ in the PDD. It can be
learly seen that the areas within the polygons do not have visibly
ifferent tree cover than the surrounding areas. From these inves-
igations, it therefore seems questionable whether these ‘pockets
f native forest’ actually existed. Alternatively, the classiﬁcations
ay  have been inaccurate and these areas should perhaps never
ave been called ‘forests’. In the PDD (p.22), GR conﬁrmed that it
ollowed the deﬁnition of forest used by Uganda (as it was requiredcy 59 (2016) 412–422 419
to do). The Global Land Cover Facility, from which we took our data,
uses the same deﬁnition in its statistics on global changes in for-
est cover, as discussed above. The discrepancy between what we
found in the control study and what GR reported can be taken as an
example of the difﬁculties in tracking land cover change through
remote sensing, and shows that GIS methodology on its own cannot
provide any clear-cut evidence of historical changes. In interviews,
however, SEA representatives mentioned that GIS investigations
are seen as ‘harder’ evidence in the CDM process than evidence
obtained through e.g. interviews with local residents. Our  study
indicates the extent to which GIS investigations are seen as hard
evidence and taken as proof for degradation, without sufﬁcient
triangulation with interviews and other types of investigations.
We certainly do not claim, based on our data, that we have
uncovered ‘the truth’ about land cover change in Kachung over the
last 25 years. Using satellite imagery to determine discrete pro-
cesses like the gradual thinning of tree cover in savannah requires
ﬁne resolution imagery and consistent classiﬁcation methodology.
A complete control study would demand classiﬁcation using spec-
tral signatures obtained at local training sites. However, our data
do not at all support a picture of loss of trees in the Kachung area
between 1989 and 2005. In fact, tree cover in the reserve seems to
have increased between 2000 and 2005. We therefore consider it
problematic that GR drew the opposite conclusions and presented
these as ‘truths’. The methods it used, the weight given to GIS
over local interviews and the way  it drew conclusions from rather
unclear information on land cover are all obviously problematic in
several regards. Furthermore, its conclusions were not investigated
further in the CDM validation and veriﬁcation process. As a result,
GR was  able to interpret scant and inherently conﬂictive data to
ﬁt with a pre-existing world view where degradation due to local
practices was  taken for granted. This description of historical land
use also suited its intention of establishing a CDM  plantation.
5.5. Local context highly relevant for explaining changes in
vegetation
In contrast to the picture painted by GR in the PDD, interviews
with local smallholders supported the ﬁndings from our GIS control
study and indicated that Kachung has not been subjected to contin-
uous linear degradation. Practices of taking land in the reserve have
varied over time, as has the population pressure. For example, the
pressure on the land in parts of the reserve seems to have increased
signiﬁcantly from around the late 1990s up until 2009, when some
of the villages in the area hosted many refugees ﬂeeing the Lord’s
Resistance Army (LRA). During this period, many people in the area
rented out their own  ﬁelds to the refugees, while they themselves
opened new ﬁelds on reserve land. People also explained that the
inﬂux of refugees who did not have their own  land from which
to collect ﬁrewood created a temporary local market for charcoal,
which led to charcoal production being much more common dur-
ing this time than it is today around Kachung. As a result of this
temporary inﬂux of people and high wood consumption for char-
coal production, it seems likely that the pressure on trees in the
area was  signiﬁcantly higher during this period than before or after.
Considering the fact that overall tree cover actually seems to have
increased between 2000 and 2005, loss of trees is also likely to have
been quite localised.
From the PDD, it is clear that GR knew about this historically tur-
bulent situation (e.g. PDD, 2012:34). Despite this, it did not draw
the conclusion that the situation preceding the establishment of
Kachung might not be representative of the long-term land devel-
opment pattern in the region. Rather, the reserve was portrayed as
being in a state of constant degradation:
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. . .the only identiﬁed realistic and credible land-use scenario
that would have occurred on the land within the proposed
project boundary in the absence of the reforestation project
under the CDM is a continuation of the current land-use: degra-
dation of the grass and shrubland stratum of the reserve to
cropland or degraded grazing/grassland. (PDD, 2012:42)
Furthermore, local people were portrayed as “taking advan-
age” of a period of relaxed enforcement of forest laws in the early
000s “to satisfy their subsistence and cash needs”, rather than
eing victims of a civil war, and in fact also having been previously
ncouraged by government to take farm land in the reserves (as
escribed in section 3):
. . . the local community took advantage of relaxed enforcement
of forest law and regulations, during the transition from For-
est Department to NFA (discussed in section C.5.1), to cultivate
more land within the forest to satisfy their subsistence and cash
needs. (PDD, 2012: 100)
As described above, local testimonies indicate that the area
xperienced more pressure on land between 1990 and 2009 than
as been the case since then. In some villages, local residents stated
hat tree cover in their village (i.e. outside the boundaries of the
lantation) has started to recover as the refugees have left the area.
hese testimonies indicate a possible alternative scenario to the
ontinuous degradation described by GR, namely that some lost
rees would have been regenerated without GR’s intervention after
009. Indeed it is likely that local practices of planting and conserv-
ng trees would have further stimulated re-growth. The work by
avallin Giertta (2016) shows how women taking ﬁrewood in and
round the Kachung plantation had well-established strategies for
nsuring the local regeneration of trees. She also notes that accord-
ng to the local women, it is actually difﬁcult work to deforest an
rea in this tropical climate; tree trunks have to be burnt, for exam-
le, and keeping a garden open is labour-demanding. A notable
nding in our interviews was that some local villagers stated that
he restriction on using land inside the plantation has led to signiﬁ-
antly increased pressure on village land. It is thus possible that the
R plantation, rather than reducing degradation, is in fact causing
 reduction in tree numbers in some villages outside the reserve
oday.
Thus the historical and current socio-economic context in which
he plantation was proposed is much more complex than described
y GR in its PDD. Again, no cross-checks in the system seem to have
een in place to establish whether the context had been investi-
ated to an acceptable level.
. Discussion
We  demonstrated in this study that failure to include social
cience knowledge on degradation narratives within the current
limate mitigation discourse means that degradation narratives can
e constructed without sufﬁcient empirical support and used to
egitimise afforestation projects. We  examined the case of a CDM
/R project in Uganda, where evidence indicated that the current
DM process allowed the creation of a narrative of degradation
or the Kachung area that seems unfounded, or at least severely
xaggerated.
The forestry company, GR, portrayed the situation in Kachung as
ne of continuous degradation due to loss of trees, mainly owing to
ocal land use practices. As proof of this, it referred mainly to ﬁnd-
ngs from remote sensing investigations. However, GR was  not able
o provide any data that showed this clearly. Rather, it seems that its
nterpretation of the data was coloured by a combination of several
utually reinforcing factors: their clear interests in demonstrating
egradation in the area, preconceived notions about forests beingcy 59 (2016) 412–422
the ultimate end-state of all natural ecosystems, stories of degrada-
tion being caused by local practices in Africa, and general statistics
on deforestation in Uganda. This interpretation was subsequently
accepted by the actors within the UN system, as well as by the actor
buying the credits (SEA).
Our investigations revealed a different picture, although we can-
not claim that our methodologies were without ﬂaws. We  also
reiterate that it is not possible to draw detailed conclusions about
land cover change based solely on remote sensing data. However,
we were able to identify weaknesses in the methodologies used by
GR and our control study showed that GR’s portrayal of degrada-
tion in the area is clearly questionable, e.g. the images presented
in Figs. 1–3 do not support a picture of loss of trees in the area. In
fact, tree cover in the reserve seems to have increased between
2000 and 2005 (i.e before GR started planting trees). This con-
tradicts the statements made by GR in the PDD that the reserve
area has experienced a signiﬁcant and continuous reduction in tree
numbers.
The situation in Kachung at the time when GR  prepared the
PDD was  obviously complex and changing, with refugees causing a
temporary increase in pressure on land and natural resources until
most of them returned home in 2009. Trees lost in the reserve could
well have been expected to regenerate in the years after that. How-
ever, GR interpreted the situation differently, even though it knew
about the local history of the area. This shows the extent to which
interpretations can be inﬂuenced by pre-existing perceptions and
expectations if these are not questioned. Our interpretation of land
cover change in the area, based on the GIS study and local inter-
views, suggested that there was  no clear trend of deforestation and
that local loss of trees was likely to be temporary.
The CDM regulations about afforestation/reforestation are very
strict in demanding proof that proposed project areas have not been
forested since 1989, and the methodology used when GR applied
for Kachung to be CDM-certiﬁed also demands proof of degrada-
tion. These requirements are intended to guard against ‘perverse
incentives’, e.g. cutting down a forest in order to be able to apply
for money to replant it. However, in the Kachung case the demands
for proof of degradation in fact created another ‘perverse incentive’
where the emphasis on degradation stimulated the reproduction of
a degradation narrative about local land use. The demand to com-
ply with the applicability conditions discussed above caused GR to
argue that the area was in a state of degradation and that native
forest had been deforested, drawing far-ranging conclusions from
a methodology that could not really support this.
The way in which the CDM process for afforesta-
tion/reforestation is constructed at present thus seems to
encourage companies applying for CDM accreditation to interpret
the target area as being in a state of degradation. This is prob-
lematic, since the subsequent CDM process does not necessarily
question or empirically scrutinise initial claims of degradation
and since previous lessons about degradation narratives are not
discussed. The current CDM system therefore does not sufﬁciently
seek to ensure that degradation narratives are based on reliable
evidence, despite its many cross-checks, validations and veriﬁca-
tions to ensure thoroughness and reliability, e.g. the exact amount
of CO2 sequestered.
On the whole, there seems to be a serious lack of knowledge
at the UNFCCC about the past prevalence of degradation nar-
ratives without a sound empirical basis and the problems such
narratives can cause. Wilson Rowe (2015) points out that the
policy negotiations on mitigation mechanisms represent a clash
between disciplines where a few succeed in getting their knowl-
edge accepted and other important perspectives are side-lined,
which she exempliﬁes by showing how REDD+ has neglected
the knowledge and experiences of foresters in favour of market
economists and remote sensing specialists. It indeed seems that
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lso social science knowledge about degradation narratives has
een neglected in the UNFCCC processes. There is therefore an
rgent need to integrate critical awareness of problematic degra-
ation narratives into the CDM, REDD+ and other mitigation efforts,
nd indeed into every type of forest carbon project.
. Policy recommendations
Based on our ﬁndings, we suggest the following more explicit
olicy recommendations:
Actors who stand to gain from an area being classiﬁed as degraded
should not be responsible for performing, nor be able to inﬂuence,
the investigation into land use and land cover history in the area.
It is difﬁcult to rely solely on cut-off dates for land cover assess-
ments. The situation in 1989 in a speciﬁc local context might be
part of a ﬂuctuating and dynamic process. Local contextual anal-
ysis, including e.g. interviews with local residents, and studies of
archival data on land use need to be given more importance in
the overall assessment of land use and land cover history.
The ﬁndings of social science research on degradation narratives
and colonial representations of local land use practices need to
inform investigations into degradation within climate mitigation
to a much higher degree. Care should be taken not to encourage
degradation narratives without an empirical basis. An analytical
framework that can be used to facilitate this has been published
(Hajdu and Fischer, 2016)
Lastly, we question the need for demonstrating that degradation
s the problem when applying to join various climate mitigation
chemes. It should be possible to create a plantation solely for
imber production and carbon sequestration, without having to
ontribute to afforestation or ‘halting degradation’. The current
reoccupation with halting degradation often serves to hide other
trong economic interests (in plantations and carbon sequestra-
ion). Rather than claiming that local people need these plantations,
t should be acknowledged that the actors which need them most
re the companies proﬁting directly from the plantations and the
ompanies and countries emitting too much CO2 and needing cheap
ays of offsetting this.
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